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(11) ^71) 'tis: ^2001 -0063153 
(43) -?7l)<ax> 2001'd07f OS'a 



(21) 

(22) t-a"y^> 



10 -1999 -0060032 
1999Vil2-i21'a 



(71) i-^-y 



(72) ^^'S^V 



(74) cfle]^ 



^^>4£iE^'-Al^^^l3i^i>.6>4E6^902S 



o ov 



^-t CpG -g-e] Jltfl^Al^H^^efliLElHSl 3" -^^<i ^m^^^=f-^}hL^{dG) ^^^^]^J^S.^ SR(sca 

venger receptor)^ ^^4S.^ ^<>\^9l %>^c^'^l?! Th -1 ^^t'^i^ ^rJ^fi^*}^^] "J^i iflt* 

i- -fr^S}^) CpG ODN-i: ^7] dG CpG ODN^ y^}7}^.^^^^^ 

Af-§-^ ^ ^ «>^^^• ^^^^ (acquired immunodeficiency syndrom, AIDS) H 



S. 4a 



£ 1^ dG 'S^'^i'i'^l ^.Ih^ CpG ODN^l CJ1A!.H13L(£ la)5f B lb)^^1 IL -12S) -g-HH ^l^lrr ^1%^^ q- 

£ 3b^ dG '^^'•■■I'ioi oDNoj ^■^1-7]>^|££| gi-f-S. M-Ej-wB neflHoU, 

S. 3c^T SR -A B1?VH<?1 dCzn . ^3.°]^, -a^H-^lHiK SR -BI 2]^ = ^ l.DL. CD36S1 S1^>E<?1 #elKV. M 

ac -1 Sl^S-y BlaHjii^3)-^>CD18 Al..§-t»- dG <a4'H<a'='] llh^ ODN 

o) o^ttltV 4S. S.^ ^-§-^It ^S. MIS. -fh'a^^^l^ a^^tt l^fol j;, 

S. 4a^ HIV -y;^ (particle) $^ IJ-^^ dG ^^'^I'gol qDN* q- ^-^ ^J-eJl^ t^^H^v^ o.c 

*M ^^1 dG 'a^'^il'^l Th -1 ^^S}-§"g- -^S^l-^^l <^^% ^^#^1-^51 -y^-i- -^^^^"^ ^Al-t^ l^H 

II, 

£ 4b^ 1826D, 1826T li M2l4 gDE2t 'a-«-^l^# ^ E2 IgG2a ^7M- ELISA '4 

S. Act ODN^^l- gDE2t ^^^o] thTl) -^S^lSl CD4 ^T^^llaS^E) '^HS^Kl (IL -4 ^ IFN - r)S) ^^]o\] 

M-El-a rLEflH<^14. 



^■k CpG l-SlaIcll^Al^t5ilJ2.t)H5] 3' $'a-<Hl cfl^Alela^ol-tAi (dG) <5l^'^1'i^ 1 t^l ?J ^W^fli 

T^-§-^ (scavenger receptor, ^l^h SR^lH]- ^)# '^^'Mli'Hl cflt^ ^^l^?! ^^^^ ^H^^l?^ T >»flSE^ 

°J -l(Th -1) '^^S^M ^c])3l-*i-^A^ oisflofl -^Aj^ -fi-^*H ai-il ^ -fi-§-tl- CpG 
ODN ^^n'>\] ^olcf. 



CpG -S-2l3lTf€ell.2-E^H(oUgonucleotide, ^I*} 'CpG ODN'^lsl- tli^.)^ -^^^ ^ ^^a^ ^^u>^.^. d^. ^aj^}. 

^ safe- ■^•§-t!: ^^4^ ^^^^ $14. ^^aj^S CpG ODN^ ^1^1 '^ll St (antigen presentin 

g cells. <^1«> APCs5?- ^). l-cH B AflS, c)lA''<11S(marcrophage) ?3 ^^J-¥7l/fli(dentritic cell)* t^^S^A] 
^ ii^Ml ^^^^chi f'A?VA>ol£7^oi (cytokine) 5] ^Bl^- :S-a] -;^l-^:g-;^]-(co -stimulatory molecule) 5] ^^^^ 
#^^4fe ^I'i'^] ^^S^ -f-sil Si4(Klinman, D.M.et aL.PNAS USA93, 2879 -2883, 1996; Kri 

eg, A.M.et al.,Nature374, 54G -549, 1995; Jakob. T.et al.,J. Immunol.161, 3042 -3049, 1998; Sparwasser 
. T.et al..Eur, J. Immunol.28, 2045 -2054. 1998). CpG ODN-& APCS^ '^^^(endosome)-^.^ :i 
°flb ^£#S] A^^-oi ^^€4. ILS14 ^^j-71 CpG 0DN«>1 ^n^^i S-^^ -R-S^l-^cil o]^^ ^^^^ a] 

Tl^li^^^l SL^ ODN£l CpG Ai^-g- -?lA)s)-^ a^^UMI *;«l-7l- -^-^'Jl^l ;^HI^^ 7)?!^ o}-?! <y-^;^ 51 

^1 S^4. 



m CpG ODN^ ^0121 l:B]i^ti!flje-E^5-5.>H ^^Hl ^'^ ^-LV -?-«H Si (nuclease) i 5] 

hosphrothioate backbone) ^5. ^^sj-^ ^%c] A>^s]ol ^C]- (Stein, C.A. & Cheng, Y.C.Science261. 1004 -1 
012, 1993). i>:i5.Hli2.'Hlo|E :^^o\ 7\^S\ £>-.Scf ^ (phosphodiester backbone) i «i 
^afliiofl cflt!: /Ht^^'»l CpG 0DN2) iisflifl .LV^J-?)^ f^^Al^ ^ ><j^^ o)^^ 5J0I4. iLEi^ 

tt^tf^ ^-a"^! ilJl^ (Monteith, D.K.et al..Toxicol. Pathol.27. 307 -317. 1999: Wagner, H.Adv. Immunol.7 
3, 329 -368, igQQ)"!! 45} CpG 0DN31 "^A^ ^^S.S. ^.%^]9\^ HJ-'S^- Sl-H ^ 



'^1)5.* CpG ODN ^7] ^2]-. i>;Scfo)ofl-jiE^ CpG ODNS) 3' "^^^ -y^lV 2jol£^ cfl^Alel 

il^^i-i} 'a^>^i^(dGrun)-g: 3 ^ili. c^|<^Ml2E ^ ^^<h^7l^lSS^ ^17^>11£ ^^^^Kscavenger 

receptor. SR^lef ^^)1- ^'^s]-^ ^^'MliS.S] ^o]a}oi ^^-.g. 7)-^s1-?ll t 4421", ^^lvflofl/«i T ^11 
J£ -l(Th -1) ^«»?>-§-|- ^cfl^Sj-i, ^^llaii 5]?!: CpG ODNSl ^sflf- ^;«il*H Si^iXS.Eli2.i<^lH 

^B] ^J*ll M|«iiA-j 4E}vflt- H]4o|aj Tg^Bj.^^ ^iSI-t t 51^^ t'»}'^±S.'«i ^^-g-l- «.V'y*}S4 



ofliEl CpG ODN ^^^-t ><fl-&t1-^ 51^14. 

±% ^ t^s; ^aj^ SR# ^^^5Li ^<^121?1 ^t^-o] ^yf^ CpG ODN A^^}^ ^ol4. 

^o\7\ ^ ^V7l CpG ODN "J!^ iLaxil 5^ ^^^m^lS. A>-g-«|-^ ^£1- 5}ol4. 

CpG S.^^^ ^^S.t\o\o\]^^ -irB^ Jlt-il^Al^#jfli2.E^H(oIigodeoxynucleotide. ^Ih]- 'ODN'^^lBf t^) 

£^ 'i.'-^l dG <a^'«-i'i<^l CpG ODN ^ Th -1 ^ol3) ^.S ^l^'JiJ: 2. 9. 14 

. 16 £^ 18S. 7l;<lls]fe «7lAi<i^ CpG ODN ^^^1- ;«115-^4. 

ff.^ €■ t'g^ ^c^7l dG -S^'^l^f] 1§€ CpG ODN-i- ^ 'S^^lS;^)^. 4-8-^^ -8-£# ^-¥?b4. 

^. ig-MlAloflAi 'ODN'ol^} 'S^Sl-i-i- ^^a^^*- Sl^- 11~26 nt ^JolS) ■i-2llltfl4A|:jfa5,|^E^c§ £l"lS|-u^ 
. -^Sl 'CpG ODN-'g: 44^)^ CpG = (5- Purine Purine CpG Pyrimidine Pyrimidine 3')t ^ 

•dG 9i^>^i"i'ol^ cll4Al2]a^o}i^Aloj jjit 4;^]) o|a^v ii5:icf<iH±El ^t^S CpGODNi 



2312). ^ ^^^£1 ^^Hli^i^ GenoTech(cfl?iAl. c))t!-?l^)AH t^^^ S\^^<^ 4^^^^. ODNf-^ pi 



5L±S5.Eli2.ollolH ^tl-i- ^12:^ ODN^ M\^^<^] m^}^ ^^^^nt.±$\ Jiirs)<H ^Sflifl 

ODNS] aV^Vll- -a^^l^lt ^^-g- a5lM-i:ii^Hl^ol|o|E :i«V7;|.;q]ofl o^s}. w]s.o]^ ia«a>-§-Sl -fi- 
ll:^ SiSil ^V^^'Hl S^^ ^ ^^"^^l-t*^! 5L±iSUlj2.oilolE ^^v^. ODN(50//g)i- 
^if-"!^ sJ-o]HS.Al.ol =5. ^E)«1-e.j CHOi^ freiI«V gDE2t S/zgS)- t^^l ?^oi] ^A^sfl^ :g4^ ^a>^-°| oflA-] ^f.(gr 
anuloma)ol t^J^Vfe ^"1- ^"U^^tV. «J:^, 3£^.acfoHiEl llh^- CpG ODN-&-gr Ml (in vitro) 

^ ^S^lMl(in vivo) <?l^i Hi^o]aj i^^iv-i-^ 4e}i4)^1 ol^f sl^^•g•«ll3:^ti cfltl 



& ^"3*11^1 3' ^"3:^1 dG l^^^l^ a ^^iy-§- -S-JEt'Si- ^7}^^]q ^ CpG ODNl-^ M'^^^ 2 

^ pl9. '^I'i^iS 95] M16. ^ittiJ: 145^ M21 % ^il^lJl 16S| M22'y ^"1 H>t^SVc|-. 5- fS^II dG "S^-^l-g 
o] ^^i^ dG ^.4^1^^] ItS]^] ^-f iL<^ -J-^ ^-^l-7l/il5.iAi ojEiJ^fJ -12(interleu 

kin -12, o|^IL -12^ ^)7l-*«ls)<H. i2.«lB^ 5" dG "S^-^l "g^ CpG S.^^^ S\n IL -125^ 

^^Ittc)-. £tb 5' dG ^^^<i^ 3' dG -H-^^il^l- ^}^7}^]S. <a#Ai<io) ^g^efl u]*flA-li=. ^ >H1S 

am -a-'a^oiiAi si^i-ajfici-. oiei^ ^^]^ ^ -fi-oj^^^dG ^.^^i-a^ q-^- "S^i. ^i- f-<*i dc -a 



IL -1221 ^-LV^^ll^l ^ t'S^l dG 9^.^-^1<i<^l It^ CpG ODNS] 7^'- ^S7} t)^ 

t-il, ^^o'-g-7l>Hli7} ^J^lifloflA-l v^<^^J^ -0-£<H] ^Aiajoli^ IL -12^ Th -1 ^^^J-§-£l -R-S-Hl ^t^- 
51-71 tte-S-c-lc]-. ^A^V§7|^)^^ cfl<i!>Hlai Hlsll ODNoil t^tt 41}^o] 4«11 ^l^'- ^^m. ^ l.^'^^l dG "a^A-j-gof 
^^'-^ CpG ODN^ cflAjAlIijiLi:)- 0I: SQufl jl .12I- ^i-iV^T:)-. 



^ t'S^ -a^li^l^ ^5^51 m^^^ ^^o^§7l^]i^l ^eltV ASsJjiq ^« (i„ vitro)^^ CpG OBm^ ^ 

-y-f-^Hif- ;^>^s|-o^ ^*<f2l>>}-"?l^l- -or (tumor necrosis factor -a. «lt> TNF -oel- ?)•) ^ IL -121- ^-^r ^-^2. 

CpG ODNtS) 3' ^^'dri dG 'S^^i'S**) ^-f^rj- ^05. 5. vv^^c^ :^^-^-]. 7i^6\]^ ^^i^ ^ 



DN£) ^15 ^^1-^ SR -A^ ^^]^91 el^JtHi S]*«^=> ^«lll^Sl ^U^b] dG 'S^^l'iol i^v^ oDN^l SR - 
A B^^VH ^o)Aj^ ^i. ^-§-^1- ^-^^H -Hmi^i^ -S-^J^-g- t n- S14. 



^ t'S"!! 21*11 43,^ dG ^^>«-i"i^ CpG ODNt^ Vi^] 7\^0^ o|f-<H?! i4-ii^2:(four -stranded helix 
)<?] EflEe]^aj>*,(tet^ap,e^) oV-ojA^ %>-?J;«ll a] Afli5l SRofl >aa}aj ^^i-SjJl H ^4 AfliLfloj CpG OD 

quartet)»ll 2)*11 ^V^^^^ul ^^^A Si« °1. dG "^^^^l^.^ "^^^ CpG ODN-^l APCsS)- ^t^-B^jl -S-^JS)^ 

•S^^-l- SR2)-S1 ^^l-i £]?V ^-8-^ >i>±^ 4ol£?l-^2] ^SAfol] (gtg^l- nl^l^ ^0.5. ^V3|;5^ OJcf ojlf. f. 

<»1 teil"a -BSA(maleyl -bovine serum albumin) 7f SR«fl ^^'-*>^ ^^^^S.<i^^ TNF -a -fi-^l^^fSl ^><-V7> 

jij7£]o1 oic^ 3£jq. o|s^^ .{Vcflj. m^^'^H LPSi 21*11 -S-HSI^ IL -1221 ^ 

-LV-g- 'Hsil€4^ JiJlS ttJa. ^^'Si^l G -^f'^ ^V^^H SR4 lt^«11^1^r TNF -a ^ IL -125^ 

x).ol£?>oio^ f^7l-£);<l ^±5. ^^AA. 6]El^ A]-^ dGe^^A-l^ 51.-^ <.^^u^ CpG 2.Eli£7f 

^^l^l-^l SJ^ Ml M16GC°fl 2l^ilAi^ AH£?}'?l2l ^^^t] ^ SJcf. 

^7}^ H-El-i^i^ «>7] ^ISflAlie (iG ^«^-Al<io| 0DN21 3- "a^^a-i ODN ^^H)/]- Cp 



dG ^.^^1^21 ^o)^ Eflse^t^i ^^1- Si^^ 55j<H£ 47)121 -a^^j-?] dG7f 1^^^ dG <a^-^i<i 

6| ^j9.*H, dG7l- 67|| -4^^ ^-^7} IL -1221 -a-uHl 71-^ jL4^<»]cf. dG <a^'H"^.2l ^0)7} ^7}t}t: ^-f 
IL -1221 ■g-Hl'gSit e *H7|- SiAM-, TNF -a21 ^-^ci^^ dG 7} 15711 ;g o.^,) ^i.;^}. v.^ #Ml:§5Lf- <4El-y! 

•=1-. ^^Kll^l^l 2f^2] TNF -a ^tijyj- ^-^j^ 4^1-^ 5^0.^^ ^^^i^^] :aol^ 47I] ^fljc] j 

5/1) 01*^5. '>i^'H^ie ^-^i 4^2] -sm. 



. -g- ^^'321 dG "a^'^^'g'^l CpG ODN^ 5' £^ 3' ^^^2] ^7) 1^>-^ irh£S.El^c.))ol e :f ^i-o^i» 

5- £^ 3' 'i^i-^i 1-3 71)21 <S7l;it-|- ^^^1?)^ 5<^1 4#3)*y4. 

iLt:)- a)-^?lH>7l)t <y^^ "^^"a-^l^i 271)21 «7l^t'-# Vin^U\ ^^^^S. 182) M21E1- «l-g-l: ^ 514. 



^4- t^2l 8«il 3' l-Vi-i dG ^^'^i^'^l £°J^. i±ac)-'^lo)liE) CpG 0DN21 »iAV ^^flsiil: 

°fl tfl^ ci^- f^7M7]7l ^«ll ^ ^^^S] dG -S^-^i-iol ;gY3-^ CpG0DN2) oja n^cfoflAi ^ 7ll£) <S7):i 

^^§7HlioflAio| „^ ^Hj J^s. ^^o) ^ol>+ M2121 o^Sr ^^^^^ ^ 7^^ <§7]^ X^SS 
E^ii^l E S]§t^ ^ ^sflSl :^s]l A>ol£?^oi ^J-H]^^^ 1826T ^ U2\A HUt}^4. 3. ''o* 

^ ^ 71121 ^7lo)) i>:5L^El.2.oilol E ^sVo] ;£<y^ CpG ODN^ ii54<^) <Hl^.E-j ^t^-LKo^ ^\^-<^^A M21 
^4 IL -12 ^u)^^-i- ja.-?!^ 1:^ 2.^ •^^c>\ 5.ii^El.S.6fid] E s.o^;j| jg^gT ia.c)-£ 

IL -12 ^«1 M-El-'^i- ^ 51^4. -^lel?} '^f^^ 'k'^<A^\ a±5E^Elj2.6llc.)E 

4<^l£?f'?l ^Bl ^-iV ^«il Jl±o)) cfltt f 7>Al?J 4. 



^ "^^°11 2l«l) CpG ODN*^ (vaccine adjuvant) 51 S!^^l5.;«ilS. -fr-g-^l-Tfl ^\^% ^ 51 o.t^_ 

^S] '^^2fl^7l(allergy). ;^l-7>^^ f-2l ^^^IS.;*]] £^ AIDS. C"^ "J^ ^V<g ^-£1 7^^Aj ^-^^^l e))^ 
^•i^ ^ ^IS «i'tl2l ^}i,A^ °l-§-^ ^- 514. ^^«J-§-^- -8-£*U;^l- ^^-7) ODNf-€: 0.1 - 2 5 m 

g/kg2l <J,to.^ 2-4^ ^A^S.^ 2 -3 ^-aslfe a}tal*|-cl.. «J-a»il cfl^V 0DN2] al^^. 0 2 ~ 10 "J 
<S}oI 4t2!ol-4. -y^oil A>4^ ^. oj- .^3.^,^ «V°lE^A^olH(aiuminum hydroxide)2f 

^iO.^ ^^t ^ SIIL e^^4 (intramuscular) £fe b1^^a> (subcutaneous) 2l ^'^^3. 
^ 514. dG ^.^>H'i2l 3' lt«>]l 21=11 a^A^o) ODN M16. M21^ AA ^^°fl4 Th -1 ^^^V-g-^l IgG2a 

^ CD4*T iL2AflaS.^El ojElsi]^ -r/^lEl^^ -4aFN -y/IL -4) ^-^l al#-g- 44'dl4 



< -a^'l'^lxlG <a^A-1«gol 3- ^v^<i|l ;g^v^ CpG ODNt^l 

dG ^^^1«§2] 5Liii£4<^Hl>:Bl #^ (phosphodiester backbone)* CpG ODN^fl'^ -ff^sl-7l cfl 

4Al2la.^4t-{d(deoxyrlboguanosine) •^^'^i'^S. <S ?! ^ (putative dG run. GGGGCO^ CpG 

"?! AACGTTt ^JL ^t^^ft ^^7]^]%^ ^m^^. n. 14 pUC19 ^^tflS}^ -y-iJl-M?! ^It^^ -S-^^^-?! a 
mp'£] 2293 -2312^.^ 20711 ^7]S. A^-a-l- 'Jiei*>5Jji_ ojf- pig^ tgTgs|.ojc^ c}|2:^ 0.5. o|d1 ^_ 

^t^^ -^^6] °X^ji 6^^3^^ CpGODN^ 1826(Jakob, T.etal.J. Immunol.161, 3042 -3049. 1998)# ^'4 £i 
X5.E)j2.'>f|«>lH (phosphorothioate backbone. ol«> 1826T21- ^) £^ i:iit:l-oHihEl (phosphodleste 
r backbone, ^l*!- 1826D21- fJ") O-S. GenoTech'^H t^^^-i" ^5l*H ^H^:. 4-|-*>Scl-. ^V] ODN## t^-^^^ *H 
^717]- *1«-£]71M- dG •a^'^l'i (dG run)* 3' £^ 5' "J-'Sri ^t^l^ ODNl"* 

[SI] 





CpGODN <g7]Ai^ 








1826T 


1 


5' tccatgacgttcctgacgtt3' 


1826D 




5' TCCATGACGTTCCTGACGTT3' 


pl9 


2 


5' GGAAAACGTTCTTCGGGGCG 3' 


pl9d 


3 


5' GGAAAACGTTCTTC 3' 


Ml 


4 


5' GGAAAAGCTTCTTCGGGGCG 3' 


M7 


5 


5' GGAAAACGTTCTTCGCCCCG 3' 


M13 


6 


5' GGAAAACGTTCTTCGGGGCG 3' 


M14 


7 


5' GGAAAACGTTCTTCGGCCCG 3' 


M15 


8 


5' GGAAAACGTTCTTCGGCGCG 3' 


M16 


9 


5' GGAAAACGTTCTTCGGGGGG 3' 


MI9 


10 


5' GGGGAAAACGTTCTTCGCCC 3' 


M26 


11 


5' GGGGGGAAAACGTTCTTCGC 3' 


M27 


12 


5' GGGGGGGGGAAAACGTTCTT 3' 


M20 


13 


5' GGGGGGTCCATGACGTTCCTGACGTT3' 


M21 


14 


5' TCCATGACGTTCCTGACGTTGGGGGG 3' 


M12 


15 


5' CTTAACGTTCT 3' 


M22 


16 


5' CTTAACGTTCTGGGGGG 3' 


M23 


17 


5' GGGGGGCTTAACGTTCT 3' 



< ^^^1 1 > dG ^S^S\ ;^l5l-(spleen)<Hl^i *B]tt ^^^■&7HI£ (dendritic cell)S.^Ej A>olE^><a£] ^ 



^oM ^^i^'^i ^12:^ CpG 0DN#£1 ^^l" «liZ*<^*>7l ^t}<^ a|* 5V g-S^^HS^ C57BL/6 -y-^ ^ 

^ ('^t>€^*l'aEi)s; ^la^- (spleen) >.A^V§7l>^ll2.1- -g-SlSj-ol CpG ODNt* ^i]^ ^ ^"^^^l^l^} 

-a(JNF -a)^°lB\^^ .12(IL -12)£] 5:A>*1-^c1-. 



T^^<M-7l/HliSl -S-B^^ 7l^£) iJl(Singh. Netal.J. Immunol. 160, 4849 -4880. 1998; Ridge. J.P.et aL.Sclen 
ce271. 1723 -1726. 1996)oil et^S] ^]^o\^^. ^. ^f-fiS] Hl^v^i£(splenocytes)t afl^S s 

Si)«>lS»fl 90S-^V -^-^Va]?] 4:. ul^^Aj -adherent ceUs)f- ^l7lt.> t+-§-. ^^^^^ 'Ml 3£ (adherent cells) ^ 

10 ng/ml2l GM -CSF (granulocyte macrophage -colony stimulating factor, R& D System) ^^fl*]- 

^ a|l»^*>S4. M]3. -A ^-^^ 4^ al# ^£ (percoU density gradient) 

>^li'>ll zl-2^-£l CpG ODN#^ 1.5 fiU^ "S-^S. ^^f[jL 10>^|^4 30^m 44 ^?]t}(^ -g-wl^ TN 

F - a 9J IL -12 "^f-i: ELISA ?lHt (Mouse TNF - a DuoSeT ELISA Development System, TOTAL MOU 
SE IL -12 DuoSeT ELISA Development System; Gen2yme)-i- «l-§-s|-«H IL £ 2 "fl 

"^^^ ^2i^3.S.^ e^ai-Bl4?>e]-<>lS(lipopolysaccharide. ol*|-LPS4 ^}^t}^lL, -^-^^ ^'a] 
"i-i- 4-§-«1-«^ IL -12 li TNF 0^-%: ^^^^t^. 

[312] 



T^^j-§-7H3Li>Hsj A]-o]£?|.ol(iL -12. TNF -a) ^^}^ ^]^]^ <^*^ 







TT 1 0 / / i\ 

IL -12(ng/m]) 


TNF -tt (pg/ml) 


1826T 


1 


5.41 ± 1.28 


2768 ± 628 


1826D 




0.37 ± 0.07 


134 ± 58 


pl9 


2 


1.32 ± 0.31 


640 ± 96 


pl9d 


3 


0.07 ± 0.01 


25 ± 3 


Ml 


4 


0.05 ± 0.01 


27 ± 3 


M7 


5 


0.09 ± 0.02 


30 ± 3 


M13 


6 


0.07 ± 0.01 


20± 1 


M14 


7 


0.05 ± 0.01 


22 ± 2 


M15 


8 


0.08 ± 0.02 


36 ± 5 


M16 


9 


2.40 ± 0.77 


960 ± 166 


M19 


10 


0.13 ± 0.05 


39 ± 6 


M26 


11 


0.13 ± 0.07 


96 ± 26 


M27 


12 


0.07 ± 0.03 


64 ± 19 


M20 


13 


0.42 ±0.11 


115 ± 29 


M21 


14 


3.04 ± 0.57 


1103 ± 176 


M12 


15 


0.05 ± 0.01 


18 ± 3 


M22 


16 


0.88 ±0.17 


408 ± 55 


M23 


17 


0.05 ± 0.01 


40 ± 5 


LPS 




1.59 ± 0.25 


844 ± 154 


"11^1 




0.07 ± 0.01 


27 ± 4 



^0^7] S. 2<H1 ^Efuf 5^^o| i>;iSE]icl|olH (1826T)<^1 i^S4<^IoflihBi (l826D)o11 m ^} 

o]^m M-Efy^c^. 11314 pi9^ i826Dofl m m n il -12 ^wit s.m st> 

^^S\ -S-Bl^ dG^ Sl^Al^ (GGGGCG)^>«.i ^J^ dGf- dCS. ^^7]^ (M7, M13. M14 M 

15). ^171 «11(pl9d) ^^m] ^ £^ pigo) ^a^^ -a^Ai-iS) dC^ dG5. 

^ (M16) a t-l^el c-i^ ^7}^^z\. o\z]^ ^^A^^oj 3:4^ A^s. 4«- ^7]A.^t ^J<>l-t 

"AJL °At CpG ODN°fl>«.^£ ^}^7}^]S. 445*4. ^. M214 M2271- 1826. M12°11 a]^ TNF -a ^ I 

L -12 *tilt 44M1S14. dG -a^^i-g^ 5" t^ofl t*J^]9d (M19. M26. M27)'H1^ ^Hsn-?'. *"H1 

i47l- 444 t^^°.s. dG "a^Ai<gs] 1:4^ CpG odns] 3' t^ofl nfl'HI'e}- -jHen^j 0^5. 444 



c]|ij>MlJL^ ^6-8^^£S] C57BL/6 ^J-^ {cfl«3-^^-i-l-^El)5} ^^j-^ olf- 

i^t ^5^5] ;^1E}-^A-) al^^VAj ^SlfV :3 B >^l5Li ^^^j^l >H)i (surface marker)"?! CD19(c 

omplement differentiation 19)-|: "Jl-^j^l-fe oj-^'lHSulS. (microbead, Miltenyl Biotech)!- ^f-'^l^lH <='ll- °1M 
(minDMACS (Miltenyl Blotech)# 4-§-«H 1 x 10 '^t^S] cfl^'^^HiS]- 2 x 10* 5) B 

3 ;^MS; CpG ODN# A^e^^V ^ SO^m ZL ^oj IL -12 EUSAt =r«a^^^. 

H 14 oRV7H^ ^^ch cfl<il^la(microphage)fi)- ^lHfS.-?-Bl -g-e^^ B ^^flXi CpG 0 

DNl-# ^^2ls>^# 3' dG <=i^^A-1t<='l l^i-^ ODN'?}- fe-g- IL -121- ^^S. ^^"^^ 

. M1621- M21^ cfl- ODNofl u]*)! ^^S: IL -12 -frS-l-^d ^ ^E^-^SJcf (t£ la^lb#2:). 

< -^^oll 3> 3' ^^<=fl ^tfl dG^ T^^j^l ■^^'"■it^) ^o]o\] ttl-€- igSF 

pl9£l dG^ T^^y € ^^^iKGGGGCG)-!- pl9dl- 4^^.9.S. «H 3" t^°fl ^i^]^ dG "S^^^'i 

s. 22] Si^"*!, >^HS.?K1^ -g-Hl^fl^ 47115] dG5. ol^<H?l dG -a^^ilol €5. 

31-IL, a-al THl4A]g]ji^ol.2c'ilol 671 It^tb dGg-a «fl IL -12£1 ^Hl7h 7l-^ ^^.S. ^^"^i^-. dG <a^-'<'^ 

^2] 2Joi7> ?ii^ ^7^^ IL -12S] -g-Hl^s^ sM7> tnf - a £l ^-f- dG 15 % ^ '/H ^-e- -a- 

<H dGe^l- l^i-^ ODN-Hl al Sfl 5«11 ^£ c] M-^^-^Sicf. 
^4S.-^El 3- ^cfoj :g^v^ dG ^^>«-i'i£] ^e]- TNF -ff S]- IL -122] ^til^^f^ t^^I-aI^J 4. 5^^^- 

< -a^i 4> dG ^^^^i-gSl t>il-€- ODN-i-51 Alli ^ 45£m ■fr'y^S -^3} 
(4 -1) dG <a<^-'>'i<gol 0DN2) 'HlaitHl "1*1^ 

CpG GDN21 Jl2|-2^<?1 t^J#'-?1««^i '^5. S-?r <y=Sl ODN^l •ff-'i] ^l^^ol: ^n]-. nfsfAi ^^^.^^^]^3,c^] :i^t\^ 
>M15L LflS. -fi-'a^^ ^S7]-dG ^^^i'i^l ^tHl 51^11 <H^7fl ^5^*]-fe^l £Al-3l-^cl-, 

■§-*ltb CpG ODN^ 3- 5' ^^t^"?! f-f-iell-iKnuorescien)* l^^^l^J fQDN^^ <>]■%■ 

Sf^c}. >*115L'HI l^i-Sl-t fODN£] 1 X 10 5 £] ^->^v§7l ^l£o]i 5 MS] fODNl-i- 4„ C»flM tb^^l ^ if ej «V 

^1 PBS (phosphate buffered saline)^ 2^] ^I^J^j-o^ l^'-Sl-^l ^-t fODN^-i" ^T^jL FACS(Becton Dickinson 
. USA)1- 6l-8-*M ^^^-£1- ^^t}n^. 4S. MIS. -Pr"?]^ roDN2] <y=^ IX IQ ^Sl ^AV^7Hii i/,M51 fOD 
N-i-i: 4« Ci'H 30^ ^l^^U 37o CHl^i zj-zf 1.5 6^1^ uljo}:^ Aflinj-o]! ^-SVzg fODN-t A^^jL 
^^*1-5i4. 2,^42] 0DN^>1 ^-^J-t7l^ii ^t«>^ '^livfl^ -fi-'ysl^ ^£1- ^5^^'a-E(meanfluores 

cent intensity. "^Itj- MFI2i- ^'■)5. uflxjpl ^7!^^ nflsl MFIf- 7l§o.^ sj-o^ fM2I«>l $;(|1^ uflo] i^pisj 

^71-^il- ^M^'il ^l^S. ^El-ia l^i-T^l^ (binding index) 21- -fi-"?] ^14^ (internalization index)5. M-Ej-ifl cf. 

O. 14^^ 354 ^^cf. 2^, 3' 5'°11 dG "a^^^ll^j GDN£) ^fli 33) ^ ^j^c ^1 o.6j (c 

3b)^ dG ^^^ll'^l Sit ODN*S] ^-?-'Hl Hl«ll ^7^t}7\] ^ym-^z^. tt^ dG 'S^^i^'*! 3' ^l^^l^ Sit ^ 

4Tr dG '^^^'•If 01 dC wl-Tl^ 4ef^lt ^^S. S.o\ dG 'rl^'MtSI ^olajoj s^fy t 



(4 -2) dG 0DN4 ^^^^ ^-8-^51 



7]^^ 4--8-^]^ "i^^ M^^^ It -S-^ (compeUtive binding assay) 

^ T^^sV^Jcf. ^, SR -AS) dGao , ^i'>)'a-(fucoidan. Sigma). 'gsHo] e (dextran sulfate. Sig 

ma)f-. SR -BI5) S]^SS. LDL(low density lipoprotein, Sigma)"!:. CD36S] e]^HS. ■i-all'iV (oleic acid, Sigma 
)-!■. Mac -l(CDllb/CD18. aM;82)£l 3) a S^ii?! (fibrinogen. Sigma)2|- CD18 ^"aS^t^ (Pharm 

igen) -f-g- '^l-§■*^Sc}. -f-H. 0.25mg/ml ^££1 B^^J-^ z^■2^•2l• 10 ^£2^ dG 20 ^i" l/'M ^£.5] fM2l4 

4 SR -A<^1 ^o\^9l e]?}Hl-^ dG ^^''•i'i**! 3' "J-^i fM21 ODN^l t-^'-^^Hiofls] ;«1«|lt =1= 

5a5icK£ 3c%>2:). 01 sl^ ^2)-^dG ^^'"•itfj SR -A e1^>H ^^l^j^ ?J-b ^-§-^1- M]S. 

< -a^*^] 5> 5- ^^^ofl dG <a^>H«aoll -M-B] 

f^^lAl^l^l (S. 2; M19. M26, M27). 5' dG ^^4<g£ ellee^f ajA (tetraplex) ^2: ^^jol«4 ^ 

^6^^7)45. lt^£^ dG ^^^-i**! 0DN21 ^-f i «lsfl ^^i- ^ (^^"il 4). ^^l^m ^4 

^ dG ■a^A^'iSl 2}-§-ol CpG ODNS] ^l^H 51:=^^ 4^1- ^3}^^ ^- ^-g-# M-E]-vflcf. .g. ^^ofloflAi^ dG "3 
■^M^^] CpG 0DN4 ^ttl: 4^ 3:A>S1-?1 <>oH^^^ B| it (cationic liposome)"?! ^3L^I 

(lipogene™ , BodiTech, Korea)# CpG ODN^ ^^^1 n-^^l-7l>*flioll H^^<^ HS. ^S. ^"^^^ CpG ODN^^ 

2711S] CpG S-E^^ij).^ A-^-iuii 251 1826DS1- 171151 CpG 2.E] = 'LV# ^U"^ M'i^^S. 1651 M121- cflS 
sH. 21-4 3' t^°fl dG ^^-A^l^l It?!: CpG ODN (M21. M22)4 5' °a^^<Hl dG ^^AiWol ;gtt!- CpG 
ODN (M20. M23)«'l -t-'^>#7l>H|io||A^5l Al-«^l£7'l-<y£l -g-aH °)*lb 'g^'^-l- ah^Kl-^cf. 

^^ch^7Hliofl o.3/iM5l CpG ODNl-l- 3 ;^gSl ^3L^s[ t^) Aj-^oflA-] ao-g- wfloj:^ -^t^-S^ *|SlS>al 4>>1 
^0}- a]l<>]:*l-^cl-. ZL 5) aflof^Jj^ "^oVSlb 2li^ -ODN ^^^^ 47)^31, cfA] 24AUt -g--?}: aflof^ ¥l Hfl^^ 
^-2.^^61 IL -1251 #^*l-534. H t4t ^V71 i 3 ^1 ^B^MlSii:^. 

IS- 3] 





dOrun^^ 


IL -12(ng/ml) - e)£t 


TNF-a(pg/ml) -el£t 


IL -12(ng/ml) + Slit 


18260 




0.37 ± 0.07 


134 ± 58 


4.15 ± 1.17 


M21 


3' 


3.04 + 0.57 


1103 ± 176 


8.11 ± 2.19 


M20 


5' 


0.42 ±0.11 


115 ± 29 


1.74 ± 0.57 


M12 




0.05 ± 0.01 


18 ± 3 


1.68 ± 0.33 


M22 


3" 


0.88 ±0.17 


408 ± 55 


7.89 ± 3.21 


M23 


5' 


0.05 ± 0.01 


40 ± 5 


0.86 ± 0.25 







=L ^4. 3' ^^^"^ dG ^^A^^o) 5li§2|- t^ ^2lt «11 ^-^^t7HiS.-?-el ^S: ^£5. IL -121- * 

amTfl tV4^ ^# °^ ^ ^l-^?!- 5' S'S-'Hl dG <a^A-l<go| ojv^ ;g4.(M20. M23)°11^ J2.«l3i dG <a^Al«go) 

Si^ ^^(18260, M12)'>il d ^£5. IL -121- ^oltt t ^ 5' dG ^^'H'g^: S.^ 

^ T=^<j-t7l^li£^El CpG S-^E.^ S]z]\ -^£Sl^ IL -12 -&al ^^It t- 1 -r ^4. 



M162] dG "^^^l-a cil^>^lel»i«»>cil'd(dA). '114^1 eliL/HS^ (dC) % cfl^^lelJilE]°J(dT)±5. =l^^€ 
^it-i: CpG ODNS] 3' t'^^-i ^ (M16 -A. Ml6 -C, M16 -T). 44^ CpG 0DN«1 ^^3.S. ^-i: El^t 

2f ^4 ^'^€ ^^J-i-7l>Hl5S.-fEl IL -12 ^ TNF -ffSl S-hHI bI^^]^ <§^1:^ H 141- S 5 

[2 5] 



-3%' 


^% 




TNF-a(pg/inl) - 2]£t 


IL-12(ng/ml) + e]£f 


M16 


5' GGAAAACGTTCTTCGGGGGG3' 


2.40 ±0.77 


960 ±166 


4.76±1.65 


M16 -A 


5' GGAAAACGTTCTTCAAAAAA3' 


0.05±0.01 


25±2 


5.56±1.10 


M16 -T 


5' GGAAAACGlTL'rrC'rnTn'3' 


0.06 ±0.01 


29±3 


5.11 ±0.88 


M16 -C 


5' GGAAAACGTTCTTCCCCCCC3' 


0.06 ±0.01 


45±8 


4.35±0.52 


M16 -GC 


5' GGCCCCGCTTCTTCGGGGGG3' 


0.08 ±0.02 


31±2 


0.15±0,03 



^ M16'L> dG <a^-^l^ cflAi dC £^ dT ^^^i<gol CpG ODNl- (M16 -A, M16 -T, M16 -C)of| 

^ai-^^Mj-^ ol ^-f CpG iei^^ ^^fl?} ^^^^j ^7l-o]] :5! o.^ M-t^-j^cl-. o] 

3' l*]-^ dG -S^A-^^^ CpG ODNirSl ^iSi-llS.^ -fi-*J<Hm ^ii-Hl'^l ^M^^f*?! 



(7 -1) dG <a^'^1'i°1 CpG ODN^ ^^^V^- -a-^3:4 HIV) 



dG <a^'«'i'i'H| 5]*> CpG ODN£) ^^^^-^ ^^^j ^^^HIa-^c ^ Si^^t S^^h^l-?) ?]«H Balb/c 

dG <a^>«'itol l^u*-?. X^iicfoli^iEl CpG ODNi -fi-t^l^ ^^t^^t -aUxtSj ^.S. 

^31^ Sii^. dG -a^-'^ii^ 3' 1^1} aiaci-<sliiEl CpG odn-^i 



""^■T-^l^ *}'^1H^4<^1H (aluminum hydroxide. Sigma) 5. "Ih] <a:il- ^.^1^ 'U^} [human immu 

nodeficlency virus (HIV) particle] 5 pg/mouse^ 50 ;<g/mouse£l Ml 6 CpG ODN-i- 6 -8 n-^ 

5] Balb/c (c]|^^^-ii-i-€El)i 3l%l-^-A}s. ^'ae>5^4. ^S^^ ^ 4^ (boost 

ing)^ H 4^ 2^ ¥li ^^-^V^^ ELISA 5iAV*>o|4 elISA ^> HIV IgG ^-^^ ^ 

<^]^±S. HIV 'a^Vl- <^1-§-S>SJ1. <y=Jl^^<=il sl^^l^^l-^Khoreeradlsh peroxidase. HRP 

)7> It^Sjoj -T)>J?-A IgG. igGl 51 IgG2a (Southern Biotechnology, USA)t 44 ^]^} ^'^S. 4-8-«l-^4 

. ^^-^"J-g-^ EflS4°il^ -^4?l(tetramethyl -benzidine.TMB) -g-^'^ 4 (Sigma) 5. 4-g-sM t^^*!"^'^. 



(IgG)5l- ^S.^°d Th -1 ^ ^SV^-?! IgGZa -JV^ S^- ^t^j.^.^ f^7ft# t t J.^]^ 3' t 

'Et'H dC <^^m^] SJ^ ^-f t| CpG tflAl GpC4 Si^ ODN (M16C, M16GC)t-i- t^l t ^n"- :i isl-^l- nlnl 
^n^iS. 4a#2:). °] M16 ODN^l Th -1 ^^'i]-g-# ^^Ml^-g-i- ^^43. =L S.^r: MIG^ 

CpG ^H^ = Sf 3- fas] dG ^^^i-iofl 2]^al<y^- Al^l-tVcf. 



(7 -2) dG ^^'^i'icl ^^v^ CpG ODNSI ^^A^^ ^^lV-§- -8-^5:4 gDE2t) 



-?}-§■ ^.5.5. -^StV^H -y-^^ ycf. n1-2f>H dC ^-^-H-i 2)t!- ^^^^ Asj-f ci^ >a->H|8l SAj-g]-?! 

7ie°fl 11 JL4n § tC]^! 5LiXS.EliLoil<i]H #^S1 ODN"?! 1826T1- HU^o^^ t\o\ 1826D51- 
1826D2I 3' dC ^^-H-g^ ^^^1^ A^f- hU ^^•Isl-Slcf. t'-^.^S.^r ^^-g 4ola1±(hepat 

itis C virus. HCV)£^ "^-^a!^^ E2 ^^^'^ ^l-^^(herpes simplex virus. HSV)31 gD?]- 

•S-^'-^. EflS^ gDE2tl- '^l-§-*>Sc).. SL?V ODNSl ^^i^ Jl^I- iLcf St*l-7l ^Isj-oj <a-f.nl-^ SH^^'^f 

'^l^ (alufn)t ^3. hU^ «>f (2 fig/^^)^ CpG ODN^ ^-a^l-^cl-. «o^>a^ ^r^iEl 

'Hl£(CHO)£^El 5 //g^ gDE2t ^"Jl^-i- 2 /igS] ODN(1826D, 1826T. M21)4 t4 B 

alb/c ^?1<H1 ^°dtU 4^ ^ofl (boosting)-i- a ^ 2^ ^^*-§-t 3i^i^<S.^. ELIS 

A -g-^S^^ -E2t IgG2a «J:-S-^ ^-^laj ^^-i\7] ^^c^ CHOiA-) j^^j^ i^sii^^ ^.^ 



cllSai<y Th -1 IgG2a ^7>f- H }L±SL^o\<^^^ §^2] CpG ODN«J 1826D^ E2i cflSfl 

"B^ IgG2a ^7H- ri5J4. aeiq- JL^olH c^^ ^^^g 1826T7r 7)^°] v\^7}?^]S. ^ 

^ IgGZa ^7H- i^n^z^. 1826D2I 3' t^^]] cj^-^i-g^ ^^^M M21S1 ;g^*■oll^ l826D°fl Hl«ll ^ 50«11 ^ 
£ IgG2a «J-§-i- Ji^4. <=•! (7 -1)S) -a^ltV^al t ^ # dG 'S^^ilSl ItHl 

S±54^)ofl±El ^^21 CpG GDN£] Tli -1 ^^«]:-§- -fi-S. •^^o] f^7>£]5a4. 



(7 -3) dG 'S^Ai'i^l It"-?! CpG GDN21 '^Hi^^ ^^tV^ -fi-t£4 gDE2t) 

*lt ^Hl*l 2:Af«^7l /g^^S) ^|e^-5.^El CD4*T ^Bl«H t'^jS^AjSg^ n^] ^Hl5]b 

m^Jir S^m^^. 2X 105 £] CD4-T^l£'>il ^^E^ \+i>1|5L(chinese hamster ovary. CHO)i>H -g-el?? 

E2t ^'•€•1: 1 £^ 5 ftg/ml^ ^S.S. ^]^t}3L 37r'fl'M 5"^ ^9}: ^'^''M^^. ^<=>^''A±S.^B] Th -1 ^'^^ 
■§-5] cfli^^J AHs?V<?lol IFN - y 51-. Th -2 ^^«}-§-5} cflaajo] Al.ols?>?l<y IL -45] -^Hl^c.!. a]jiL«vcL^^ 

^^-LV^s; El-<y# l^*>5jl4.i 4ciAi 1- ^ 18260011 m M21# ^-J^ ^-f IFN - y/IL -4 

iL-yt+t' 5^ 1^ ^ 5lSi4. ojem ^i^f^ 1826T1- ^-<ytl: ^^=1514. ^. dG "^^^1121 ^ 

^S-S. 9in ^±^^o]o]]±^ CpG ODNS] ^n^i^ ^^o] 3L^a5.E].2.^o] e •S^Jf -fi-Af^ aj- 

Ai o_5. ^o^iev-i-^ Th -1 ^±s. -^s^-i- <y: ^ ^4. 



^ -^^oflAiir S^-acj-^l-HI^El CpG 0DN2] <=^^ vj-x^ ^ ^7M^^ 3L±Itr^^]'i±B] ^i^'>\]J^ 
ioflolH l^vo^ ^>2-^7l>||So]iAl 7}^ ^^s. IL -121- M212] -^.^^ # ?■ «^7] 

t i£±i5.E]iollolE ^-^vo^. ^1^^ (M21E) ^;»112) -a^^ ^sfl IL .i2»i -S-ul^'^^S- 1826T 5! M2l4 



[5 6] 









IL -12(ng/ml) 


1826T 


1 


5' tccatgacgttcctgacgttS' 


5.41 ± 1.28 


M21 


14 


5' TCCATGACGTTCCTGACGTTGGGGGC 3' 


3.04 ± 0.57 


M21E 


18 


5' tcCATGACGTTCCTGACGTTGGGGgg 3" 


6.03 ± 2.19 



§^ il -12 -g-u] -^^^ jiojci i826Ti Hl*9^l5E D] ^^o_^ IL -12 S-h);']-^ 



"l^Hl'^l #3^^ Hl-Sl- ^^]. ^ dG ^^^i<g«^l 3' ^^^-Hl ^ti-^. «!^^ 5Li5L4'=>l'>fl±t-l CpG ODN^ T 

h -1 ^^uj-i- tioH, 7l^ofl ^v^^l £ihSSBliL«11olH CpG 0DN4^ ^e] ^|^*11».H) 

(57) %l7-5) tl^l 
^^^^ 1. 

^^l^>a^ i^iicf^li^El ■ar2]aliH)^A|^#2fli2.E^H(ODN)<^l cil^Al5^ji^<5]-t>y (dC) 'a^>M'i«'l 

dG7l- ^ellitfl^Al^^T^^EjiiLElH. 

2. 

^1 l^i-"!! ^^H^i.ODN-^ CpGSElHl- ?J-b^t^^i^5. tf^dC/h^^il^l ^elJlc^l^A]■^^■t^{|iE]E. 
^1 l^Hl 5a<H^i. dG 0DN5] 3- It^ ^^'-5.5. dG7> ^-^^ -l-el JL^telliElH. 
^ nHl dG •a^^i'i'g: 4 15711 ^Isj-S] ^tsU^ElH ^©If. 7H^. 47)1 ^l^j-S] dG?} =1^S)<H 

''ll SXo]^. 5' 3' ^^^^ 1-3 711SI 3£:iii£cfol°ll>:El ^f^sfliB^H ^^o] S.±^^i]SL<^]o]E. It^S. 

^l?!-^ 4^ dG7l- al-fr#ellJ2.ElH. 

6. 

ODN-& SR(scavenger receptor)^- ^^1^ 0.5. ^-i" dG 

7. 

^1 e^Hl ^^I'^i, t^^t7]/|i (dendritic cell), clH 'HI X (macrophage), B ^if ^^^^l^lii (antigen 

presenting cells)i ^-^IS! 0.5. ^^25. t}^ dG?} |-Hl2^t5lUE|E. 



^T^t 8. 

^1 l^M SJ<H^i. ^^^^7]4^S.^^ IL -12. TNF -a ^Hl# ^^1^5. dG7f ^-i]^ 

^1 ^ 5%H1 Sl-H^i ''■i'iiJii 2. ^i^^i 9, ^-.^^ais 14. ^i^^i^ A^-iHiJ: iss. iL^ls)^ <g7i 

^^T^t 10. 

^^^Ml. 
12. 

^ 10^1- £^ ^1 ll^Hl Slo]^]. ^J-71 «-».tl^ AIDS. ^V'^j C ^ -g-^] ilh £^ Al^f ^'ai 

^s. "Ji^! 

^1 lOlh £^ ^1 W^^ >a-7l ^U;»ilif ^^211271. ^<ij, ;^>7>^°^;s^*] ^is.^] 4-§-h]^ 5!^ ^^15.5. *H 



£^ la 
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M21C 

M21 

M20 

M26 
M16C 

M16 
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PBS 1826D M21 1826T PBS 1826D M21 1828T 



< 110 Genexine Inc. 
> 

< 120 Modified phosphodiester CpG oligonucleotides conjugated with a dG run which have improved imm 
> unomodulatory activity and safety 

< 130 9P -11 -26 
> 

< 160 17 

> 

< 170 KOPATIN 1.5 
> 

< 210 1 

> 

< 211 20 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 



< 223 synthetic CpG oligonucleotide with a phosphorothioate backbone 

> 

< 400 1 

> 

tccatgacgt tcctgacgtt 

< 210 2 
> 

<211 20 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 pl9 

> 

which is a phosp ohgon havin a CpG motif and a 

hodie ucleo g 
ster tide 

putative dC run(GGGGCG correspondin to 

). g 

of a mpicillin resistant gene derived from 

< 400 2 

> 

ggaaaacgtt cttcggggcg 

< 210 3 

> 

<211 14 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 

> 

< 220 
> 

< 223 pl9d which is a phosphodiester oligonucleotide having a CpG motif 
> 

< 400 3 

> 

ggaaaacgtt cttc 
<210 4 

> 

<211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 



< 220 
> 

< 223 Ml which is a phosphodiester oligolucleotide having GpC sequence instead of CpG within the CpG 
> motif of pl9 

< 400 4 
> 

ggaaaagctt cttcggggcg 20 

<210 5 

> 

< 211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 M7 wherein GCCCCG is conjugated to the 3' terminus of pl9d 
> 

< 400 5 

> 

ggaaaacgtt cttcgccccg 20 

<210 6 

> 

< 211 20 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 Ml 3 wherein GGGCCG is conjugated to the 3* terminus of pl9d 
> 

< 400 6 
> 

ggaaaacgtt cttcgggccg 20 

<210 7 

> 

<211 20 

> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M14 wherein GGCCCG is conjugated to the 3' terminus of pl9d 
> 

< 400 7 



ggaaaacgtt cttcggcccg 20 

< 210 8 

> 

<211 20 

> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 M15 wherein GGCGCG is conjugated to 3* terminus of pl9d 
> 

< 400 8 

> 

ggaaaacgtt cttcggcgcg 20 

<210 9 

> 

<211 20 
> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 

> 

< 223 Ml 6 wherein GGGGGG is conjugated to the 3' temninus of pl9d 
> 

< 400 9 

> 

ggaaaacgtt cttcgggggg 20 

< 210 10 

> 

<211 20 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M19 wherein GG is conjugated to the 5' terminus and GCCC is conju gated to the 3' terminus of p 
> 19d 

< 400 10 
> 

ggggaaaacg ttcttcgccc 20 

< 210 II 

> 

<211 20 

> 



< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M26 wherein GG is conjugated to the 5' terminus of 3*CC -deleted M 19 
> 

< 400 11 

> 

ggggggaaaa cgttcttcgc 

<210 12 

> 

<211 20 
> 

< 212 DNA 

> 

< 2 1 3 Artificial Sequence 

> 

< 220 
> 

< 223 M27 wherein GGGGG is conjugated to the 5' terminus of 3*CGCCC -del eted M19 
> 

< 400 12 

> 

ggggggggga aaacgttctt 

<210 13 

> 

<211 26 

> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M20 wherein dG6 run is conjugated to the 5' terminus of 1826D 
> 

< 400 13 

> 

ggggggtcca tgacgttcct gacgtt 

<210 14 

> 

<211 26 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 



< 223 M21 wherein dG6 run is conjugated to the 3' terminus of 1826D 
> 

< 400 14 

> 

tccatgacgt tcctgacgtt gggggg 

<210 15 

> 

<211 11 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M12 which is a phophodiester oligonucleotide having a single CpG motif 

> 

< 400 15 

> 

cttaacgttc t 

< 210 16 

> 

<211 17 
> 

< 212 DNA 
> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M22 wherein dG6 run is conjugated to the 3' terminus of Ml 2 

> 

< 400 16 

> 

cttaacgttc tgggggg 

< 210 17 
> 

<211 17 
> 

< 212 DNA 

> 

< 213 Artificial Sequence 
> 

< 220 
> 

< 223 M23 wherein dG6 run is conjugated to the 5' terminus of Ml 2 
> 

< 400 17 

> 

ggggggctta acgttct 



